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Polydimethylsiloxane (PDMS) is a chemically inert, highly flexible elastomer 
widely used in soft-matter applications ranging from microfluidics to 
biointerfaces and stretchable electronics. This mobility results in a low Tg (-
145 °C) for the polymer. To obtain a solid and infusible material, a crosslinking 
reaction is required. Depending on the PDMS end-group, two addition reactions 
can be used. The condensation addition occurs on alkoxysilane groups to obtain 
the polymer network. The mechanical and transport properties of PDMS 
networks are governed by their internal architecture. In particular, the average 
molecular weight between cross-links (Mc) determines the density of elastic 
strands and the mesh size of the polymer network.  
In this study, we investigate the effect of precursor molecular weight on the 
swelling behavior and mechanical properties of PDMS films prepared at a 
constant cross-linker ratio. Increasing the chain length is expected to reduce the 
effective cross-link density, thereby enhancing solvent uptake and decreasing 
the elastic modulus of the resulting networks. This working hypothesis is 
examined by combining swelling experiments with network analysis based on 
the Flory–Rehner framework and independent measurements of Young’s 
modulus by nanoindentation1 (Figure). This combined approach clarifies the role 
of precursor chain length in shaping the internal network structure. 
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